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Embedded Spiral Patterns in the Cool
Core of Clusters of Galaxies—Hints to
Origin of Cool Core—

Shutaro UEDA, Tetsu KITAYAMA, and
Tadayasu DOTANI

ISAS/JAXA, 3-1-1 Yoshinodai, Chuo-ku,
Sagamihara 252-5210, Japan

Abstract: Most of relaxed clusters have cool cores with
a typical size of 100 kpc. The temperature of intraclus-
ter medium (ICM) in the cool cores is lower than
that in the outskirts. The origin and evolution of the
cool cores are still unclear. To tackle these problems,
we study a massive galaxy cluster Abell 1835, which is
one of typical relaxed clusters. By using the data of the
deep observations with Chandra X-ray Observatory,
we find distinctive spiral patterns with a radius of
70 kpc in a residual image subtracted by a two-dimen-
sional ellipse model of X-ray surface brightness. This
is the smallest size in clusters that are known to have a
similar spiral pattern. The properties of the ICM in
the spiral patterns indicate that the temperature and
density in a positive excess region is lower and higher
than those in a negative excess region, respectively. In
contrast, no significant difference is found in the pres-
sure, which suggests that the ICM in the two regions
of the spiral pattern is close to or in pressure equilibri-
um. These results indicate that Abell 1835 is experi-
encing gas sloshing induced by an off-axis minor
merger. This may indicate that the stirring motion
producing the spirals transports a fraction of the cool
gas out to larger radii and the hot gas into smaller ra-
dii. This heat injection may contribute to stability of
the cool core.
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